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PROJECT SUMMARY
This proposal will develop and test methods for the prioritization of multimodal investments with multiple criteria, with special attention to the quantification of return on investment.  In addition, the effort will provide on-call services to the Multimodal Office.  

For example, three different projects might be (1) construction of a new facility, (2) expansion of existing transit service, and (3) a major overhaul of traveler information services.  For each project, a return on investment (ROI) analysis may be determined based on each project’s ability to improve economic development, reduce congestion, improve safety, and/or various other goals.  This method will be implemented by staff of the Center for Risk Management (CRM) working with the Multimodal Office and the Multimodal Advisory Committee.  

This proposal addresses two planning research needs identified at the Spring 2007 meeting of the Transportation Planning Research Advisory Committee (TPRAC) and summarized in Appendix A.  
BACKGROUND
Formal, analytical methods for comparing and prioritizing multimodal investments are needed in support of the Multimodal Office’s Mission.  While formal methods have always been “nice” to have, there are two critical reasons why these methods are needed at this time:  

· In Virginia, a set of high-level goals and associated criteria have been developed but not yet integrated into existing prioritization methods (VTrans2025).   Significant progress has been made in recent years in VDOT’s Transportation and Mobility Planning Division (TMPD) to prioritize highway projects with multiple performance criteria (Chad Tucker et al. 2006) but such techniques have not been extended to multimodal projects.  

· In Virginia, the obstacles to multimodal prioritization have become clearer.  Based on existing literature (e.g., Spence and Tischer (2007)) and interactions with the Multimodal Office, challenges to implementing multimodal tradeoff analyses have been identified as follows:  

· It is not known how to achieve consistency in planning factors and assumptions across modes.  For example, the construction schedule and risk of delay for a tunneled rail facility is clearly different from that of a roadway improvement that requires no tunneling.  This uncertainty should be a factor when making tradeoffs.  

· The various stakeholders (MPOs, PDCs, modal agencies, and various advocacy groups) have different regulatory processes.  For example, the Department of Rail and Public Transportation (DRPT) conducts a tier 1 EIS at the beginning of the planning process whereas VDOT may conduct the EIS after the programming process.  Despite these differences, a method is needed to avoid “stranded investments,” such as the construction of an airport terminal without an improvement in the supporting access roads.  

· Virginia has not adopted a methodology for computing a project’s return on investment (ROI).  Methods are needed to incorporate into ROI analysis the potential for multimodal investments to fail to achieve the intended outcomes, schedule, and cost objectives.  The methods should include consideration of the uncertainties in the lifecycle costs and benefits of the investments including capital, operations, and maintenance costs.  

Unfortunately, these obstacles are not unique to Virginia.  A recent examination of federally-funded capacity-adding projects suggests that their impacts on land development are not routinely considered and that retrospective studies are rare (Government Accountability Office, 2005). For example, the report states that “…because evaluations of the outcomes of completed highway and transit projects are not typically conducted, officials have only limited or anecdotal evidence as to whether the projects produced the intended results.  
PURPOSE AND SCOPE


The purpose of this effort is to develop and test prioritization methods for multimodal investments, with a special attention to the monetization of return on investment.  The effort will be conducted in coordination with the Multimodal Office.  In addressing return on investment the effort will not attempt a systematic quantitative comparison of the predicted and actual benefits of past multimodal investments.  This effort will, however, identify and review such studies for the purposes of understanding sources of uncertainty that are relevant to multimodal prioritization.  
METHODS



The effort will consist of the following tasks, scheduled and conducted in cooperation with the Multimodal Office and the Multimodal Advisory Committee.  
Task 1.  Review and presentation. Review and evaluate applications of multicriteria decision aids for multimodal prioritization.  Present results to the Multimodal Office and the Multimodal Advisory Committee for discussion and feedback.  
Task 2.  Criteria selection and ROI analysis. Participate in the selection of criteria based on the VTrans goals, with a special focus on the quantification of the predicted outcomes (returns) of investments, and what are the sources of uncertainty in the predictions.  Working with the Multimodal Office, decide whether the research should address specific projects or programs of projects, and what data and methodology are suitable for assessing these impacts (e.g., simulation, before/after comparison, or other analytical methods).  
Task 3.  Test case development. Solicit and refine a set of test cases of multimodal investments in need of screening and prioritization.  The cases should vary from large to small, urban to rural, near- to long-term, etc.  
Task 4.  Criteria scales and uncertainties. Refine the criteria scales (1 to 10, low to high, etc.) and the associated data and modeling requirements for each criterion.  Ensure that the data collection and modeling are feasible and repeatable.  Address sources of uncertainty and risk as well as their relevance to multimodal prioritization.  
Task 5.  Multicriteria methodology and Excel workbook.  Design and implement a MSExcel workbook to transform input data to the prioritization of investments, in at least three alternative approaches, to be selected by the Multimodal Office and Multimodal Advisory Committee from among: risk impact analysis, analytic hierarchy process, goal programming, lexicographic ordering, multiattribute utility theory, minimum regret analysis, return on investment analysis, and others to be determined with the Multimodal Office and the Multimodal Advisory Committee.  
Task 6.  Workshop. Convene a mini-workshop with participants to be selected by the Multimodal Office and Multimodal Advisory Committee.  
Task 7.  Respond to feedback. Revise the methods and the Excel workbook based on feedback from the Multimodal Office, the Multimodal Advisory Committee, and workshop participants.  
Task 8.  Recommendations. Develop recommendations for implementation in a decision-aiding process. Suggest in a flow chart what additional factors to provide to decision and policy makers, what qualifications to make, what should be the answers to “frequently asked questions”, what is the relationship to prioritization tools used by the modal agencies, etc.  
Task 9.  Consulting to Multimodal Office. Respond to emerging needs and requirements of the Multimodal Office.  
CLIENT AND STEERING COMMITTEE



This project addresses two research needs that are currently shown on the Transportation Planning Research Advisory Committee’s research needs list (see Appendix A):  

· SP07-12:  Risk-Based Comparisons of Investment Benefits Across Transportation Modes 
· SP07-13:  Return on Investment (ROI) for Transportation Expenditures
Both projects are also aligned with the request from Dr. Mary Lynn Tischer to VTRC’s Acting Director of Research Operations, Michael Perfater on July 3 (see Appendix B).  The reason that SP07-13 and SP07-12 are combined herein is that at TPRAC it was debated as to whether SP07-13 should be (a) a retrospective study or (b) a methodology for measuring return on investments of future projects.  If the answer were (a) then SP07-13 would have to be a separate project.  However, Dr. James Lambert has suggested performing SP07-13 as option (b), in which case the methodology fits nicely with SP07-12 which requires such a methodology.  Thus a single project addressing SP07-12 and SP07-13 should be feasible.  

The steering committee for this project should include Marsha Fiol, Mary Lynn Tischer, Katherine Graham, and external stakeholders (e.g., VDOT district, MPO, or other individual) to be named later.  

EXPECTED BENEFITS

The benefits of the effort will be:  

· Improved transparency in the prioritization of multimodal investments

· Sound use of data modeling and metrics to support prioritization

· Fiscal accountability for multimodal investments, addressing return on investment

SCHEDULE

	Tasks
	Duration (months)
	Start month
	End month

	1. Review and presentation
	2
	1
	2

	2. Criteria selection and ROI analysis
	4
	2
	5

	3. Test case development
	3
	4
	6

	4. Criteria scales and uncertainties
	3
	5
	7

	5. Multicriteria methodology and Excel workbook
	5
	6
	10

	6. Workshop
	1
	10
	10

	7. Respond to feedback
	2
	10
	11

	8. Recommendations
	2
	11
	12

	9. Consulting to Multimodal Office
	12
	1
	12


DELIVERABLES


The effort will deliver:

· Review of literature

· Databases for test cases

· Metrics for prioritization

· Methods for return on investment 

· Automated Excel workbook

· Various products of on-call consulting

· Interim and final reports and project website


The effort will prepare monthly progress reports to the Multimodal Office and a VTRC final report. Documentation of progress will be provided through an internet web site at the University of Virginia.  

CONTRACTOR QUALIFICATIONS UNIQUE TO THIS PROJECT

The Center for Risk Management of Engineering Systems has been engaged for many years with VDOT and the Multimodal Office to bring as much relevant evidence as possible to the planning and prioritization of transportation improvements. The Center’s efforts aim to provide representations of risk, cost, and performance metrics that rely on sound methods and existing or available data. The efforts support but not substitute for negotiation and judgment. The Center has provided input to the Commonwealth Transportation Board, transportation agency staff, VTrans 2025, the MPOs and PDCs, public meetings, and others. Samples of the products of the Center’s efforts are available at:  

1. http://www.virginia.edu/crmes/prioritization(2006)

2. www.virginia.edu/crmes/multimodal (2006)

3. www.virginia.edu/crmes/stip (2004)

4. www.virginia.edu/crmes/comparison (2002)

5. www.virginia.edu/crmes/lighting (2003)

6. www.virginia.edu/crmes/guardrail (2001)

7. www.virginia.edu/crmes/VDOT (2000)
The reports of the above individual efforts are available from the Virginia Transportation Research Council http://vtrc.virginiadot.org.  Various other related publications that are cited in the references below are available in the literature and by email to the authors.  
CONTRACTOR QUALIFICATIONS


The University of Virginia Center for Risk Management of Engineering Systems develops theory and methodology for the assessment of risk in a variety of civilian, defense, water resources, and other engineering systems.  Industry and government sponsors of research at the Center work closely with faculty and students, contributing their unique strengths and interests to the Center and sharing in experience from a broad range of ongoing projects at the Center. Areas of expertise include (1) water resources, transportation, and technology management, (2) environmental impacts, (3) electronic, safety‑critical systems, (4) computer‑based systems, including hardware and software performance and reliability, (5) reliability modeling of multiple failure modes of complex systems, and (6) protection of interdependent critical infrastructure systems from terrorism.  The CRMES is unique for:  

1. Its cross‑disciplinary range of projects within and beyond engineering,

2. Is status as one of few groups to apply risk management to engineering and technology‑based systems, and

3. Its experience since 1987‑‑the Center is in a strategic position to evaluate and manage risk in a broad scope of technology‑based systems.


Since 1987, research at the Center for Risk Management of Engineering Systems, University of Virginia, has provided an environment conducive to strong faculty‑student learning and collaboration.  Graduate students, along with fourth‑year and occasionally third‑year undergraduates, join in regularly scheduled brainstorming sessions on topical research areas. Over the last fifteen years, the Center has supported more than sixty graduate students (and twelve undergraduate Capstone teams, of over fifty undergraduates) at the University of Virginia.  


The CRMES partners industry, government, and consulting organizations with faculty from the School of Engineering and Applied Science, the Darden Graduate School of Business Administration, the College of Arts and Sciences, and the School of Continuing Education for joint activities that include sponsored research; interaction with graduate students and faculty; attending tutorials and workshops; engaging in dialogue with industry competitors in a cooperative environment; dialoguing of professionals at the University of Virginia; sharing technical reports, articles, and other publications; accessing software tools; and, advancing the state of knowledge and the cutting edge of research for risk modeling, assessment, and management.  
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APPENDIX A.  RELEVANT RESEARCH NEEDS FROM THE TPRAC MEETING
	Number
	SP07-12

	Topic
	Risk-Based Comparisons of Investment Benefits Across Transportation Modes  

	Proposed by
	Jim Lambert

	Summary
	This project will develop methods that quantify the technical and programmatic risks of stranded investments in facilities that involve multiple transportation modes.

	Outcome
	A report that summarizes the risks, and identifies ways to manage these risks, associated with various types of transportation investments.

	Deadline
	None given.

	Type of Implementation
	Consideration of the report’s concepts in planning and programming decisions.

	Implementation Authority
	At the regional level, MPO/PDC staff associated with the selection of project investments.  At the state level, VDOT Programming Staff.

	Steering Committee
	Marsha Fiol

	Comments
	Not discussed at TPRAC due to time constraints.


	Number
	SP07-13

	Topic
	Return on Investment (ROI) for Transportation Expenditures

	Proposed by
	Mary Lynn Tischer

	Summary
	This project will seek to determine the ROI for transportation investments by monetizing benefits such as improved economic development, congestion reduction, and improved safety.

	Outcome
	A methodology for determining the ROI for specific projects (e.g., a capacity investment, a transit expansion) or specific programs (e.g., investments in CMAQ funds).

	Deadline
	A methodology is needed by April 2008

	Type of Implementation
	Adoption of the methodology by the Multimodal Investment Office

	Implementation Authority
	Multimodal Investment Office

	Steering Committee
	Marsha Fiol, Kim Spence, Mary Lynn Tischer, and others TBA

	Comments
	The scope of this project needs clarification:  is it to (a) provide a methodology for measuring ROI (which is what was shown above) or (b) to evaluate the efficacy of actual projects that have already been done (e.g., to what extent did CMAQ investments in a particular region really reduce air quality)?  The project steering committee will have a significant role in clarifying this scope.
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